Structure-activity studies of the melanocortin peptides: discovery of potent and selective affinity antagonists for the hMC3 and hMC4 receptors.
We have designed and synthesized several novel cyclic SHU9119 analogues (Ac-Nle4-[Asp5-His6-DNal(2')7-Arg8-Trp9-Lys10]-NH2) modified in position 6 with nonconventional amino acids. SHU9119 is a high affinity nonselective antagonist at hMC3R and hMC4R with potent agonist activity at hMC1R and hMC5R. We measured the binding affinity and agonist potency of the novel analogues at cloned hMC3R, hMC4R, and hMC5R receptors and identified several selective, high affinity hMC3R and hMC4R antagonists. Compound 4 containing Che substitution in position 6 is a high affinity hMC4R antagonist (IC50 = 0.48 nM) with 100-fold selectivity over hMC3R antagonist. Analogue 7 with a Cpe substitution in position 6 is a high affinity hMC4R antagonist (IC50 = 0.51 nM) with a 200-fold selectivity vs the hMC3R. Interestingly, analogue 9 with an Acpc residue in position 6 is a high affinity hMC3R antagonist (IC50 = 2.5 nM) with 100-fold selectivity vs the hMC4R antagonist based on its binding affinities. This compound represents the first cyclic lactam antagonist with high selectivity for the hMC3R vs hMC4R. To understand the possible structural basis responsible for selectivity of these peptides at hMCR3 and hMCR4, we have carried out a molecular modeling study in order to examine the conformational properties of the cyclic peptides modified in position 6 with conformationally restricted amino acids.